Pretreatment with EPO reduces the injury and dysfunction caused by ischemia/reperfusion in the mouse kidney in vivo.
Erythropoietin (EPO) is a potent stimulator of erythroid progenitor cells and is known to be up-regulated during states of hypoxia. Here we investigate the effects of renal ischemia/reperfusion (I/R) on the degree of renal dysfunction and injury with recombinant human EPO in mice when given as either a 3-day pretreatment, or upon reperfusion of the kidney. Mice were treated with EPO (1000 IU/kg/day subcutaneously) for 3 days, or treated with EPO (1000 IU/kg subcutaneously) upon reperfusion, and subsequently subjected to bilateral renal artery occlusion (30 minutes) and reperfusion (24 hours). At the end of experiments, the following indicators and markers of renal injury and dysfunction were measured: plasma urea, creatinine, and aspartate aminotransferase (AST), tissue myeloperoxidase (MPO) activity [for polymorphonuclear leukocyte (PMN) infiltration], and tissue malonaldehyde (MDA) levels (for tissue lipid peroxidation). Kidneys were used for histologic evaluation of renal injury. EPO was able to significantly attenuate the renal dysfunction and injury associated with I/R, as well as the tissue injury. The increase in renal MPO activity and, hence, the degree of PMN infiltration were also significantly reduced in EPO-treated mice. In addition, lipid peroxidation as a result of renal I/R injury was also attenuated in EPO-treated mice. The protection afforded by the pretreatment regime of EPO was greater than that of administering EPO as a single bolus upon reperfusion. We propose that different mechanisms underlie the protective effects seen with EPO when given as either a daily pretreatment or as a single bolus, which need to be further investigated.